ABSTRACT. The Columbina lalpacoli (Temminck, 1811) dove, a small bird of the order Columbiformes, is abundant throughout Brazil and interacts closely with city inhabitants. This study describes the morphological and histochemical aspects of the epididymal region and ductus deferens of this species, comparing them with those of other bird species studied. It is believed that a better understanding of the reproductive biology of Columbina talpacoli could help to solve the ecological and sanitalY problems involving these birds. KEY WORDS. Columbidae, Columbiformes, male genital, epididymis, efferent ductuli, ductus deferens Most of the reports available in the literature on the morphology ofthe male genital system of birds refer to the domestic fowl (BRADLEY 1950; LAKE 1957; MARVAN 1969; TINGARY 1971 ; KING 1979) , the turkey (HESS et at. 1976; HESS & THURTON 1977), and the guinea fowl (AIRE et at. 1979) , with emphasis on this system 's macroscopic anatomy and functional aspects.
Most of the reports available in the literature on the morphology ofthe male genital system of birds refer to the domestic fowl (BRADLEY 1950; LAKE 1957; MARVAN 1969; TINGARY 1971 ; KING 1979) , the turkey (HESS et at. 1976; HESS & THURTON 1977) , and the guinea fowl (AIRE et at. 1979) , with emphasis on this system 's macroscopic anatomy and functional aspects.
The morphological study of the reproductive system of Brazilian birds is relatively recent and reflects a growing concern with the potential health risks to which our population may be exposed due to its increasingly closer interaction with dove species such as the Coillmbina talpacoti Temminck, 1881, which are known to be the carriers of many diseases.
This work was carried out in continuation of the studies conducted on Columbia livia Gmelin, 1879 (MARUCH et at. 1995 , 1996 . Its purpose is to describe the histology and histochemistry of the male reproductive organs of Coillmbina talpacoti, as a contribution toward a better understanding of the morphological and functional aspects of the genital system ofthe male Columbiformes. Such information could also provide a basis for more ample discussions on the reproduction of differents species of Brazilian birds.
MATERIAL AND METHODS
Eight Columbina talpacoti males captured in Belo Horizonte, State of Minas Gerais, were sacrificed and subjected to a longitudinal median ventral incision to allow an anatomotopographic study of the reproductive system and subsequent dissection of the genital tract.
For the histological study, fragments of the genital tract were fixed in Bouin and Helly fluid (LILLIE & FULMER 1976) , embedded in paraffin and processed in accordance with the usual histological techniques: Gomori ' s trichromic method and staining with hematoxylin/eosin and azan; Weigert's method (modified by NOGUEI-RA & RIBEIRO 1980) for elastic fibers; and Gomori 's technique (GOMORI 1952) for reticular fibers.
For the histochemical study, the periodic acid Shiff (PAS) technique and staining with Alcian Blue (AB) at pH 0.5 and 2.5 (LILLIE 1954) were used to show the glycogen and mucosubstances in epithelial lining cells.
The results were analyzed and photographed on a Leica ACT 2.000 microscope.
RESULTS
The sperm ducts of the Columbina talpacoti dove start inside the testicle, through the opening of the seminiferous tubules into the retes tubules . Thin-walled and lined with simple cubic epithelium, the retes tubules open into the rete testis, which consists of large cavities or cisterns with a thin wall and simple cuboidal epithelial lining. No morphological variations in the retes tubules were observed between the specimens studied. The rete testis extends from inside the testicular albuginea to the epididymal region (Figs I, 2), which is located dorsolaterally to each testicle. It is wrapped by a capsule of ordered, dense connective tissue, which is thicker in adult males. The epididymis is made up of a part of the rete testis, the efferent ductuli, connecting ductuli , and epididymal duct, all immersed in greatly cellular, vascularized, dense connective tissue interspersed with scarce smooth muscle fibers . The morphological aspects of the rete testis ( Fig. 3 ) in its epididymal region are similar to those observable in its intra-testicular portion .
With a thicker wall, the efferent ductuli (Figs 3, 4) have folds lined with epithelium that varies from simple prismatic (in three of the males studied) to pseudo-stratified (in the others), with ciliated cells, non-ciliated cells possessing cytoplasmic projections, and basal cells. The epithelial cells are AB and PAS negative. Beneath the epithelium is a layer of considerably cellular, loose connective tissue, with delicate collagen fibers, few elastic fibers, and more abundant reticular fibers . Underlying the connective tissue are smooth muscle fibers organized in circular bundles.
The wall of the connecting ductuli (Fig. 4) is thicker than that of the efferent ductuli. It has no folds and the lumen is large and regular in shape, in all spec imens studied. The epithelial lining is pseudo-stratified, with a predominance of ciliated cells with AB and PAS negative cytoplasmic granulation and a basal nucleus. The basal cells have a spherical nucleus, with denser chromatin and an evident nucleolus. The other layers of the wall are morphologically similar to those described for the efferent ductule.
Short and tortuous, the epididymal duct (Fig. 5 ) starts at the confluence of the efferent ductuli and continues caudally with the ductus deferens. Its thick, creased wall delimits a narrow lumen in its cranial portion, which widens out in the caudal portion. The epididymal duct is lined with pseudo-stratified epithelium composed of AB and PAS negative non-ciliated cells with cytoplasmic projections and basal cells with a spherical nucleus, vesicules and an evident nucleolus. The tissue adjacent to the epithelium has characteristics that are typical of loose connective tissue. Externally, the muscle tunic, with no distinction between its two layers, is observed.
Starting as a continuation of the epididymal duct, the ductus deferens of Columbina talpacoti (Fig. 6 ) has a wide diameter and (in most of the males studied) contains spermatozoids. Histologically, its wall is thin, consisting of the mucous, muscle and serous tunics . The epithelial lining is pseudo-stratified, with prismatic and basal cells. The prismatic cells are acidophilous, with a vesiculous, spherical or elongated nucleus and one or two evident nucleoli . Irregularly shaped cytoplasmic projections, similar to stereocilia, are found in the apical pole of these cells, extending toward the opening. The basal cells are smaller, with a spherical nucleus and more condensed chromatin. The basement membrane is PAS-positive and its lamina propria, of considerably cellular and well vascularized loose connective tissue, shows fine collagen fibers, abundant reticular fibers, and few elastic fibers. The muscle tunic is composed of irregularly distributed smooth muscle fibers, without a defined disposition (in all specimens studied). The adventitia tunic is made up of loose connective tissue containing blood vessels and nerve fascicles .
The receptacle of the ductus deferens, a small sacular dilatation, is often observed in the distal portion of the ductus deferens, close to the cloaca. It is lined with pseudo-stratified epithelium composed of prismatic and basal cells and presents a well developed muscle layer.
The opening of the ductus deferens into the urodaeum is through the papilla, a short, rectilinear structure lined with pseudo-stratified epithelium composed of prismatic, caliciform and basal cells.
DISCUSSION
The studies of the intra and extra-testicular sperm ducts of birds have disclosed a general pattern of morphological organization, even though a consensus has not yet been reached as to the identification and naming of certain segments.
Contrary to what was described by TINGARY (1971) in the domestic fowl, AlRE et al. (1979) and MARUCH e/ al. (1996) report the presence of retes tubules as a continuation of the seminiferous tubules inside the testicle in the guinea fowl and in doves, respectively, an observation which was also made in the case of Col limb ina talpaco/i. The fact that the rete testis leaves the testicle and connects with the epididymal area, as was observed in Columba livia (MARUCH et af. 1996) and in Columbina ta/pacoti, is another aspect which contrasts to what is reported in the literature.
The structural combination formed by the rete testis, ductus efferens and epididymal duct was named epididymis by GRAY (1937) , BRADLEY & GRAHAME (1960) , MARVAN (1969) and BUDRAS & SAUER (1975) . STOLL & MARAUD (1955) and TINGARY (1971) in the domestic fowl, HESS & THURSTON (1977) in turkeys, and AlRE et af. (1979) in the guinea fowl, refer to it as the epididymal area. In Columbina talpacoti, as in Columba livia (MARUCH et af. 1996) , the term epididymal area refers to the system formed by the rete testis (extra-testicular portion), efferent ductuli, connecting ductuli , and epididymal duct.
The efferent ductuli start in the testicular system (BUDRAS & SAUER 1975 ) and continue with the connecting ductuli. The epithelial lining, which in the rete testis is simple and pavimentous, in the efferent ductuli becomes pseudo-stratified, prismatic, with ciliated, non-ciliated and basal cells. Two types of non ciliated cells are described by AIRE (1980) in the guinea fowl: type I cells, which have a brush border formed by ramified microvilli , and type II cells, which are smaller and have a smooth surface. The ciliated cells, in addition to the typical cilia, show a small quantity of short microvilli . In Columba livia (MARUCH et al. 1996) and in Columbina talpacoti, the apical projections observed in the non-ciliated cells are similar to stereocilia.
The epithelial lining of the connecting ductuli is similar to that of the efferent ductuli, although in the male guinea fowl (AIRE et af. 1979 ) no ciliated cells are observable.
The epididymal duct is not di vided into head, body and tail. Its epithelial lining is pseudo-strati fied and consists of non-ciliated and basal cells in the domestic fowl (LAKE 1957 (LAKE , 1981 TINGARY 1971 ), turkey (HESS et af. 1976 HESS & THURSTON 1977) , guinea fowl (AIRE et af. 1979) , dove (MARUCH et af. 1996) , and Columbina talpacoti.
According to LAKE (1957) and HOFFMAN & VOLKER (1969) , the ductus deferens widens progressively in diameter along its median and caudal portion (MARVAN 1969; TINGARY 1971; AlRE et af. 1979) . Its wall is lined with pseudostratified epithelium composed of prismatic and basal cells. [n doves (MARUCH el af. 1996) and in Columbina talpacoti, the prismatic cells have cytoplasmic projections similar to stereocilia, which extend toward the lumen of the duct. HESS et af. (1976) in turkeys, and AlRE et af. (1979) in the guinea fowl, found small projections which resemble vesicles on the apical surface of these cells.
Caudally, the ductus deferens dilates to form the receptacle of the ductus deferens and, according to TINGARY (1971) and HESS el af. (1976) , opens into the urodaeum of the cloaca through a small papilla which, in the domestic fowl, is referred to by LAKE (1957) and TINGARY (1971) as an "ejaculatory duct".
The scarcity of data in the literature that would permit a more ample comparison between different bird species indicates the need for the studies to continue, so that the morphology and physiology of the male genital tract of birds species native to or introduced in Brazil can be better known.
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